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Bibliometrics 
CHAPTER-1 
BIBLOMETRICS 
INTRODUCTION 
The discipline that investigates the properties and 
behavior of information, the forces governing the flow of 
information and the means of processing information for 
optimal accessibility and usability is termed as "Information 
Science". It occurs individually as well as in combination with 
other words such as information analysis, information service, 
information source, scientific and technological information and 
so on. 
Information may be defined as : 
"information is the message conveyed or intended to be 
conveyed by a systematized body of ideas or is accepted or 
acceptable substitutes". 
> According to D.Bell (1979) "Information is news, facts, 
statistics, reports, legislations, text lodes, judicial 
decisions, resolutions and the like". 
> According to Machlup (1983) "Information is the 
peacemeal, fragmented, timely, transitory . . flow of 
messages." The term information was coined first in USA 
in 1 9 5 9. The most significant use of the term is to be 
seen in the changing of the name of the American 
Documentation Institute ( A D I ) to American Society for 
Information Science (ASIS) in 1968. The title of its journal 
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"American Documentation" was also changed to "Journal 
of the American Society for Information Science (JASIS)" 
m 1970 
information science is a discipline concerned with the 
study of property and behavior of information as well as the 
factors influencing the flow of information In the present age, 
librarians have been observing the ever growing number of 
bibliographic units like books, periodicals, articles in 
periodicals, corresponding increase in the size of library 
collection, number of readers issue of library material, number 
of catalogue cards, changes in search strategy and so on This 
becomes all the more problematic because of the inelastic 
budgetary provisions Realizing these factors, no single library 
can afford to acquire every document Hence, limited and 
selected procurement of journals seems to be one of the 
practical remedies Bibliometric is relatively of recent origin 
Bibliometnc studies are conducted to identify the pattern of 
publications, authorship, and citations used for a subject etc 
over a period of time and thereby offering insight into the 
dynamics of the area under a particular study 
1. Bibliometrics 
Bibliometrics has been derived from two words 'Biblion 
and 'Metric' The word 'Biblion' means books and 'IVIetric' 
means measurement So bibliometrics generally means 
'measurement pertaining to books' It implies the use of 
quantitative or statistical method to study the behavior of 
information 
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1.1 Origin and History 
First study regarding bibliometrics was conducted in 1917 
by 'Cole' and 'Eale'. They wrote "The History of Comparative 
Anatomy, Part -1 : A Statical Analysis". First term used for 
this was "Statistical Analysis". Henkle ( 1 9 3 8 ) , Gosnell ( 1 9 
4 3 ) , Barker ( 1 9 6 6 ) also used the same term i.e. ' 
Statistical Bibliography '. 
In 1968 Pritchard analyzed the term "Statistical 
Bibliography' and found it to be confusing with 'Statistics' and 
'Bibliography on Statistics' Therefore, he coined another term 
i.e. called 'Bibliometrics'. Hence, the term bibliometrics has a 
very recent origin. The term librametrics, scientometrics, 
econometrics and informatrics are also used in literature, 
Bibliometrics is analogus to Ranganathan's 'Librametrics', 
Russian concept, 'Scientometrics', FID's 'Informatics' and also 
to some other well established sub-disciplines like 
'Econometrics', 'Psychometrics', 'Sociometrics' and 
'Biometries'. 
1.2 Definitions 
Bibliometrics is that branch of science which studies the 
behaviour of information we can also say that "Bibliometric" is 
that branch of information theory that attempts to analyse 
quantitatively the properties and behaviour of recorded 
knowledge. It has been defined by different people in different 
ways : 
i) Hulme (1923) : The purpose of Statistical Bibliography is 
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to shed light on the process of written communication and 
of the nature and course of development of a discipline by 
means of counting and analysing the various facets of 
written communication 
ii) Raising (1962) : The assembling and interpretation of 
statistics relating to books and periodicals... use of books 
and journals and to ascertain in many local situations the 
general use of books and journals, 
iii) Pritchard (1968) : Application of mathematical methods to 
books and other media of communication, 
iv) Fairthorne (1969): Quantitative treatment of the properties 
of record discourse and behaviour appertaining to it. 
v) Hamkins (1977): Quantitative analysis of the 
bibliographical 
features of a body of literature. 
vi) Potter : Bibliometric is the study and measurement of 
the publication patterns of all forms of written 
communication and their authorship, 
vii) Schrader: Bibliometric is the scientific study of 
recorded discourse. 
viii) Broadus: Bibliometric is the quantitative study of 
physical published units or of bibliographic units of 
Surrogates either. 
ix) Sengupta: Organization, classification and quantitative 
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evolution of publication patterns of all macro and micro 
communications along with their authorship by 
mathematical and statistical calculus 
x) British Standard Institute: The study of the use of 
documents and patterns of publication in which 
mathematical and statistical method have been applied 
2. Bibliometrics - Its Scope 
The scope of bibliometric includes the studying of 
relationship within a literature or describing a literature. 
Typically these descriptions focus on consistent patterns 
involving Authors, Monographs, Journals, Subject, Language 
and Forms. Bibliometric studies fall mainly into two broad 
groups : 
a) Descriptive Studies : 
Those describing the characteristics or features of 
literature. 
b) Behavioural Studies : 
Those examining the relationship formed between 
components of a literature. The techniques of bibliometric are 
simple to complex in nature The basic units of bibliometric are 
all facets of written communication, such as Primary and 
Secondary Periodicals, Articles, Books, Monographs and other 
media of communication. Bibliometric techniques have 
extensively applied equally in sociological studies of Science 
Information Management, Librarianship, History of Science 
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including Science policy, Study of Science and Scientists and 
also in different branches of social science. Bibliometric laws 
are useful in understanding some of the information 
phenomena and may help in planning many of the library 
activities, as they indicate certain basic patterns and 
relationships governing information items and activities. The 
study mostly relates to quantification of items and their pattern 
of distribution Hyperbolic distribution and exponential growth 
are the prominent trends underlying information and document 
phenomena. The studies throw light on the pattern of growth of 
literature, productivity and influence of authors, 
interrelationship among different branches of knowledge, 
distribution of terms in information storage and retrieval pattern 
of collection build up, their use and the like 
2.1 Purpose of Bibliometrics 
Hulme assigned its purpose as to shed light on the 
process of written communication and of the nature and course 
of development of a descriptive means of counting and 
analyzing the various facets of written communications. 
According to Dr. S.N. Singh "The purpose of bibliometrics 
is to provide quantitative analysis of the phenomenon going 
with documents, their organization, use and services in library 
and information centres and systems. It offers to the 
information worker a type of statistical technique for the study 
of characteristics and attributes of literature and that of 
communication media". The main purpose of bibliometric study 
is : 
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To find major form of literature. 
To prepare a ranked list of journals. 
To make a comparison between ranked journals. 
To identify the country with greatest literary output 
To find out the chronological scattering of all cited literature 
To ascertain the amount of utilization of language. 
Some other purposes are : 
To develop norms and standardization, 
To regulate inflow of information and communication 
To identify authorship and its trends in documents of 
different subjects. 
To measure useful news of adhoc and retrospective SDI 
services and so on 
3. Utility of Bibliometrics in Research 
At present, bibliometric work often provides the 
background for a more practical task. It is an established 
technique covering wide area of knowledge. It has therefore 
been able to involve scholars from many of these disciplines. 
Consequently it has attracted scholars from different 
disciplines or their respective fields. Day by day, it is attaining 
sophistication and complexity having national, international 
and interdisciplinary character It has established itself as a 
viable and distinctive research technique for studying science 
of science based on bibliographic data As a maWer of iact, its 
Bibliometrics 
backbone lies in its sound theoretical foundation most 
efficiently and effectively laid by some pioneers like Gross, 
Lotka, Bradford, Zipf, Derek J De Sella Price, Bookstein, 
Massavesik, Cole Brother, Pritchard, Garfield, Hulme, 
Fairthorne and many others who are all not basically librarians, 
but belong to different branches of knowledge. 
The techniques evolved by these pioneers are capable of 
throwing light to various complicated problems faced by many 
while handling information to quantify the process of written 
communication. It has established itself as a viable and 
distinctive measurement of human knowledge. Data analysis 
both of citations and of volume of publications year by year 
can be useful in planning retrospective bibliographies. 
Bibliometrics also provides information about the 
structure of knowledge. Its classification studies give 
information about the subject, language and country 
relationship, which is based on literary warrant. Bibliometrics is 
very useful in any field of research or in any discipline or it can 
be used in small and manageable ways by individuals, to 
improve some part of library or information service. 
4. Bibliometric Laws 
There are three fundamental laws which laid the 
formation of bibliometrics: 
i) Lotka's inverse square law of scientific productivity 
(1926) 
ii) Bradford's law of scattering (1934) 
iii)Zipf s law of word occurrence. (1933) 
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4.1 Lotka's Inverse Square Law (1926) 
The frequency distribution of productivity of authors of 
scientific papers was first studied by Alfred Lotka, who 
proposed that the number of authors making 'n' contributions is 
about 1/n of those making one contribution, and the proportion 
of all contributors who make a single contribution is about 60 
percent, or a (n) = k/n . 
Where V is the number of authors producing n papers and 'k' is 
a constant. 
In other words, for every 100 authors contributing one 
article, 25 will contribute two articles, about 11 will contribute 3 
articles and 6 will contribute 4 articles and so on. 
4.2. Bradford's Law of Scattering (1934) 
This law was given by S.C. Bradford in 1934. S.C. 
Bradford examined two bibliographies prepared in the science 
library on applied geophysics and lubrication and he prepared 
lists of journals arranged by decreasing order of source items 
contributed by the journals of the Bibliographies. 
He noticed that in each subject, there were a few very 
productive sources, large number of sources of constantly 
diminishing productivity. In the list of periodicals ranked by 
diminishing productivity, Bradford identified three groups of 
periodicals that produced approximately the same number of 
articles on the subject, but the number of periodicals in these 
three equi-productive zones increased by a constant factor. 
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Based on this he stated this (aw as "If scientific 
periodicals are arranged in order of decreasing productivity of 
articles on a given subject that may be divided into a nucleus 
of periodicals more particularly devoted to the subject and 
several groups or zones containing the same number of 
articles as the nucleus when the number of periodicals in the 
nucleus and succeeding zones will be given as ; 
1 : n : n^ where ' 1' is the number of Journals in the nucleus 
and 'n' is a multipier 
4.3 Zipfs Law of Word Occurrence (1933) 
This law was given by Zipf in 1933. Zipf developed and 
extended an empirical law, as observed by Estoup governing a 
relation between the rank of a word and the frequency of its 
appearance in a long text. 
If V is the rank of a word and 'f is its frequency, then 
mathematically 
Zipfs law can be stated as follows : 
rf = c, where V is a constant. 
This law states that in a long textual matter if words are 
arranged in their decreasing order of frequency, then the rank 
of any given word of the text will be inversely proportional to 
the frequency of the occurrence of the word. 
He found that by multiplying the numerical value of each 
rank (r) by its corresponding frequency (f), he obtained a 
product (c) that is constant throughout its text e.g. 
10 
i Rank 
1 
2 
1 1 '\ 1 w 
4 
5 
1 
Table 
Frequency (f) 
400 
200 
133 
100 
80 
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1.1 
Product (if) = c 
400 
400 
399 
400 
400 
1 
1 
The above table shows distribution of words inversely 
proportional to the frequency of occurrence of the word. 
Thus, these three laws are respectively based on 
i) Number of authors contributing in a discipline O'^ other field, 
ii) Distribution of articles in a set of journals, 
iii) Ranking word frequency in a particular set of documents. 
OTHER LAWS 
The other important laws that need to be mentioned here 
are : 
4.4. Price's Square Root Law of Scientific Productivity 
This law was given by Derek De Solla Price in 1963. This 
law states that "half of the scientific papers are contributed by 
the square root of the total number of scientific authors", 
4.5 Garfield's Law of Concentration : 
This law was enunciated by Eugene Garfield in 1971. 
11 
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This law states that "a basic concentration of journals is the 
common core of nucleus of all fields". 
4.6 Sengupta's Law of Bibliometrics 
This law has been put forward by Sengupta in 1973 which 
is also known as off setting weightage formula for re-ranking 
periodicals to avoid discrimination against new journals which 
necessarily have citation credits. This is basically an extension 
oi the Bradford Law^ 
It states that during phases of rapid growth of knowledge 
in a scientific discipline, articles of interest to that discipline 
appear in increasing number of periodicals distant from that 
field. 
Mathematically this law stands in the following form : F(x + y) = 
a 4- b log(x + y) 
Where f\x + y) is the cumulative number of references as 
contained in the first (x + y) most productive journals, x 
indicates number of journals in the same discipline and y 
stands for number of journals of unrelated disciplines (y > x) 
and V and 'b' are two constants 
5. SUBDIVISIONS OF BIBLIOMETRICS 
5.1 Operation Research (linear Programming, Transport 
Problems) 
5.2 Statistics (Multivariable Techniques, Trends, 
Correlations) 
12 
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5.3 Bibliometric Laws (Laws of Zipf, Lotka and Bradford) 
5.4 Citation Analysis (Networks, Science Policy) 
5.5 Circulation Theory (Models) 
5.6 Information Theory 
5.7 Theoretical Aspects of Information and Retrieval 
6. APPLICATION OF BIBLIOMETRICS 
As bibliometrics lies between the border areas of Social 
Sciences and Physical Sciences, its techniques have extensive 
applications equally in sociological studies of science, 
information management, librarianship, history of science and 
also in some other branches of social science and sciences 
Some of the areas where bibliometrics techniques are 
consistently being applied are enumerated here: 
> To design information service 
> In library management 
> Evolution of indexing services and retrieval system 
> Weeding and stacking policy 
> To find out core journals by applying Bradford's Law 
> To find out trends in research activities 
> Trends in authorship 
> To find out the distribution of scientific articles or 
scattering of 
13 
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> articles through applying Bradford's Law 
> To find out the productivity of scientist by applying 
Lotka's Law 
> To lead the reader to further studies in the field 
> Help in preparation of Bibliographies 
)> To find out the relative use of different languages 
> To study the use of literature from different countries 
> To study the scattering of subject 
> To study the rate of collaborative research 
7. LIMITATIONS IN APPLICATION 
Though most of the studies tend to support the Bradford 
distribution some other researchers could not get the 
satisfactory results. Gross found that the scatter of research 
papers among physics deviated from that predicted by 
Bradford's Law. Out of 50 bibliographies studied by 
Chonez, only six followed the law, he calls the law pseudo 
scientific 
7.1 Lotka's Law 
In the case of Lotka's law it was found to fit in most 
cases. However, the value of indexing was found to vary for 
different groups of scientists. Another problem with Lotka's law 
is that it totally ignores the potential authors who have not 
produced any publication so far. 
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7.2 Citation Analysis 
In case of citation analysis, the common arguments 
against it are as follows 
> Too much of self citation and in-house citation 
> Practice or citing only to get the favours of the powerful or 
to appears others. 
> Citation given just to dress up the paper 
> Variation of citation rate during life time of paper 
> Variation of citation rate with type of paper and specialty 
> Negative citation because of all these limitations the 
empirical nature of these laws are generally questioned. 
CONCLUSION 
Bibliometrics has emerged as the most active field of 
library and information science during the past few decades, It 
is estimated that literature on this topic occupies more than 
25% of the total contribution in library and information science. 
Citation analysis studies form a major portion of it, pertains to 
the application of bibliometrics laws. However, there is a long 
way to go in achieving perfection in the studies. Even the 
spread of computers for retrieval, counting and analysis are 
unlikely to achieve perfection in the studies. This study is 
merely a method, not a theory To make it a theory and more 
useful, researcher must concentrate on the casual factors 
underlying Bibliometric phenomena. The changes that are 
15 
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frequently occupying in the publication practices are likely to 
complicate the studies in future. In such circumstances it is 
advisable to consider the results of such studies more as 
guidelines rather than ends in themselves. 
Bibliometric is a formal scientific sub-discipline that 
includes the complex mathematical and statistical method, 
used to analyze bibliographical characteristics of documents. It 
has been recognized as the structure part of the methodology 
of library and information science also. 
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The Polio Disease 
CHAPTER - 2 
THE POLIO DISEASE 
INTRODUCTION: 
Polio', often called Poliomyelitis o'c infantile 
paralysis, is an acute viral infectious disease spread from 
person to person, primarily via the fecal-oral route.The term 
derives from the Greek polio meaning "grey", myelon 
referring to the "spinal cord", and -itis, which denotes 
inflammation. Although around 90% of polio infections have no 
symptoms at all, affected individuals can exhibit a range of 
symptoms if the virus enters the blood stream. In less than 1% 
of cases the virus enters the central nervous system, 
preferentially infecting and destroying motor neurons, leading 
to muscle v\/eakness and acute flaccid paralysis. Different 
types of paralysis may occur, depending on the nerves 
involved. Spinal polio is the most common form, characterized 
by asymmetric paralysis that most often involves the legs. 
Bulbar polio leads to weakness of muscles innervated by 
cranial nerves. Bulbospinal polio is a combination of bulbar 
and spinal paralysis. 
Poliomyelitis was first recognized as a distinct condition 
by Jakob Heine in 1840. Its causative agent, poliovirus, was 
identified in 1908 by Karl Landsteiner.Although major polio 
epidemics were unknown before the 20th century, polio was 
one of the most dreaded childhood diseases of the 20th 
century in the United States. Polio epidemics have crippled 
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thousands of people, mostly young children; the disease has 
caused paralysis and death for much of human history. Polio 
had existed for thousands of years quietly as an endemic 
pathogen until the 1880s, when major epidemics began to 
occur in Europe; soon after, widespread epidemics appeared 
in the United States. By 1910, much of the world experienced a 
dramatic increase in polio cases and frequent epidemics 
became regular events, primarily in cities during the summer 
months. These epidemics—which left thousands of children 
and adults paralyzed—provided the impetus for a "Great Race" 
towards the development of a vaccine. The polio vaccines 
developed by Jonas Salk in 1952 and Albert Sabin in 1962 a'ce 
credited with reducing the annual number of polio cases from 
many hundreds of thousands to around a thousand.Enhanced 
vaccination efforts led by the World Health Organization, 
UNICEF and Rotary International could result in global 
eradication of the disease. 
Fig. 1: Polio Virus 
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Cause: 
Poliomyelitis is caused by infection with a member of the 
genus Enterovirus known as poliovirus (PV). This group of 
RNA viruses prefers to inhabit the gastrointestinal tract. PV 
infects and causes disease in humans alone.Its structure is 
very simple, composed of a single (+) sense RNA genome 
enclosed in a protein shell called a capsid. In addition to 
protecting the virus's genetic material, the capsid proteins 
enable poliovirus to infect certain types of cells. Three 
serotypes of poliovirus have been identified—poliovirus type 1 
(PV1), type 2 (PV2), and type 3 (PV3)—each with a slightly 
different capsid protein. All three are extremely virulent and 
produce the same disease symptoms. PV1 is the most 
commonly encountered form, and the one most closely 
associated with paralysis. 
Individuals who are exposed to the virus, either through 
infection or by immunization with polio vaccine, develop 
immunity. In immune individuals, IgA antibodies against 
poliovirus are present in the tonsils and gastrointestinal tract 
and are able to block virus replication; IgG and IgM antibodies 
against PV can prevent the spread of the virus to motor 
neurons of the central nervous system. Infection or vaccination 
with one serotype of poliovirus does not provide immunity 
against the other serotypes, and full immunity requires 
exposure to each serotype. 
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Transmission: 
Poliomyelitis is highly contagious and spreads easily from 
human-to-human contact.In endemic areas, wild polioviruses 
can infect virtually the entire human population.lt is seasonal in 
temperate climates, with peak transmission occurring in 
summer and autumn.These seasonal differences are far less 
pronounced in tropical areas. The time between first exposure 
and first symptoms, known as the incubation period, is usually 
6 to 20 days, with a maximum range of 3 to 35 days. Virus 
particles are excreted in the feces for several weeks following 
initial infection. The disease is transmitted primarily via the 
fecal-oral route, by ingesting contaminated food or water. It is 
occasionally transmitted via the oral-oral route, a mode 
especially visible in areas with good sanitation and hygiene. 
Polio is most infectious between 7-10 days before and 7-10 
days after the appearance of symptoms, but transmission is 
possible as long as the virus remains in the saliva or feces. 
Factors that increase the risk of polio infection or affect 
the severity of the disease include immune deficiency, 
malnutrition, tonsillectomy, physical activity immediately 
following the onset of paralysis, skeletal muscle injury due to 
injection of vaccines or therapeutic agents, an6 
pregnancy.Although the virus can cross the placenta during 
pregnancy, the fetus does not appear to be affected by either 
maternal infection or polio vaccination.Maternal antibodies also 
cross the placenta, providing passive immunity that protects 
the infant from polio infection during the first few months o^ life. 
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Classification: 
The term poliomyelitis is used to identify the disease 
caused by any of the three serotypes of poliovirus. Two basic 
patterns of polio infection are described; a minor illness which 
does not involve the central nervous system (CNS), sometimes 
called abortive poliomyelitis, and a major illness involving the 
CNS, which may be paralytic or non-paralytic.In most people 
with a norma! immune system, a poliovirus infection is 
asymptomatic. Rarely the infection produces minor symptoms; 
these may include upper respiratory tract infection (sore throat 
and fever), gastrointestinal disturbances (nausea, vomiting, 
abdominal pain, constipation or, rarely, diarrhea), and 
influenza-like illnesses. 
The virus enters the central nervous system in about 3% 
of infections. Most patients with CNS involvement develop non-
paralytic aseptic meningitis, with symptoms of headache, neck, 
back, abdominal and extremity pain, fever, vomiting, lethargy 
and irritability. Approximately 1 in 200 to 1 in 1000 cases 
progress to paralytic disease, in which the muscles become 
weak, floppy and poorly-controlled, and finally completely 
paralyzed; this condition is known as acute flaccid paralysis. 
Depending on the site of paralysis, paralytic poliomyelitis is 
classified as spinal, bulbar, or bulbospinal. Encephalitis, an 
infection of the brain tissue itself, can occur in rare cases and 
is usually restricted to infants. It is characterized by confusion, 
changes in mental status, headaches, fever, and less 
commonly seizures and spastic paralysis. 
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Pathophysiology: 
Poliovirus enters the body through the mouth, infecting 
the first cells it comes in contact with—the pharynx (throat) and 
intestinal mucosa. It gains entry by binding to a 
immunoglobulin-like receptor, known as the poliovirus receptor 
or CD155, on the cell surface.The virus then hijacks the host 
cell's own machinery, and begins to replicate. Poliovirus 
divides within gastrointestinal cells for about a week, from 
where it spreads to the tonsils (specifically the follicular 
dendritic cells residing within the tonsilar germinal centers), the 
intestinal lymphoid tissue including the M cells of Peyer's 
patches, and the deep cervical and mesenteric lymph nodes, 
where it multiplies abundantly. The virus is subsequently 
absorbed into the bloodstream. 
Known as viremia, the presence of virus in the 
bloodstream enables it to be widely distributed throughout the 
body. Poliovirus can survive and multiply within the blood and 
lymphatics for long periods of time, sometimes as long as 17 
weeks. In a small percentage of cases, it can spread and 
replicate in other sites such as brown fat, the 
reticuloendothelial tissues, and muscle. This sustained 
replication causes a major viremia, and leads to the 
development of minor influenza-like symptoms. Rarely, this 
may progress and the virus may invade the central nervous 
system, provoking a local inflammatory response. In most 
cases this causes a self-limiting inflammation of the meninges, 
the layers of tissue surrounding the brain, which is known as 
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non-paralytic aseptic meningitis. Penetration of the CNS 
provides no known benefit to the virus, and is quite possibly an 
incidental deviation of a normal gastrointestinal infection. The 
mechanisms by which poliovirus spreads to the CNS are poorly 
understood, but it appears to be primarily a chance event— 
largely independent of the age, gender, or socioeconomic 
position of the individual. 
Paralytic polio: 
In around 1% of infections, poliovirus spreads along 
certain nerve fiber pathways, preferentially replicating in and 
destroying motor neurons within the spinal cord, brain stem, or 
motor cortex. This leads to the development of paralytic 
poliomyelitis, the various forms of which (spinal, bulbar, and 
bulbospinal) vary only with the amount of neuronal damage 
and inflammation that occurs, and the region of the CNS that is 
affected. 
The destruction of neuronal cells produces lesions within 
the spinal ganglia; these may also occur in the reticular 
formation, vestibular nuclei, cerebellar vermis, and deep 
cerebellar nuclei. Inflammation associated with nerve cell 
destruction often alters the color and appearance of the gray 
matter in the spinal column, causing it to appear reddish and 
swollen. Other destructive changes associated with paralytic 
disease occur in the forebrain region, specifically the 
hypothalamus and thalamus.The molecular mechanisms by 
which poliovirus causes paralytic disease are poorly 
understood. 
23 
The Polio Disease 
Early symptoms of paralytic polio include high fever, 
headache, stiffness in the back and neck, asymmetrical 
weakness of various muscles, sensitivity to touch, difficulty 
swallowing, muscie pain, loss of superficial and deep reflexes, 
paresthesia (pins and needles), irritability, constipation, or 
difficulty urinating. Paralysis generally develops one to ten 
days after early symptoms begin, progresses for two to three 
days, and is usually complete by the time the fever breaks. 
The likelihood of developing paralytic polio increases with 
age, as does the extent of paralysis. In children, non-paralytic 
meningitis is the most likely consequence of CNS involvement, 
and paralysis occurs in only 1 in 1000 cases. In adults, 
paralysis occurs in 1 in 75 cases. In children under five years 
of age, paralysis of one leg is most common; in adults, 
extensive paralysis of the chest and abdomen also affecting all 
four limbs—quadriplegia—is more likely. Paralysis rates also 
vary depending on the serotype of the infecting poliovirus; the 
highest rates of paralysis (1 in 200) are associated with 
poliovirus type 1, the lowest rates (1 in 2,000) are associated 
with type 2. 
Spinal polio: 
Spinal polio is the most common form of paralytic 
poliomyelitis; it results from viral invasion of the motor neurons 
of the anterior horn cells, or the ventral (front) gray matter 
section in the spinal columns, which are responsible for 
movement of the muscles, including those of the trunk, limbs 
and the intercostal muscles. Virus invasion causes 
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inflammation of the nerve cells, leading to damage or 
destruction of motor neuron ganglia. When spinal neurons die, 
Wallerian degeneration takes place, leading to weakness of 
those muscles formerly innervated by the now dead 
neurons.With the destruction of nerve ceils, the muscles no 
longer receive signals from the brain or spinal cord; without 
nerve stimulation, the muscles atrophy, becoming weak, floppy 
and poorly controlled, and finally completely 
paralyzed.Progression to maximum paralysis is rapid (two to 
four days), and is usually associated with fever and muscle 
pain. Deep tendon reflexes are also affected, and are usually 
absent or diminished; sensation (the ability to feel) in the 
paralyzed limbs, however, is not affected. 
Fig. 2: The location of motor neurons in ttie anterior tiorn cells 
of the spinal column 
The extent of spinal paralysis depends on the region of 
the cord affected, which may be cervical, thoracic, or lumbar. 
The virus may affect muscles on both sides of the body, but 
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more often the paralysis is asymmetrical. Any limb or 
combination of limbs may be affected—one leg. one arm, or 
both legs and both arms. Paralysis is often more severe 
proximaliy (where the limb joins the body) than distally (the 
fingertips and toes). 
Bulbar polio: 
Comprising about 2% of cases of paralytic polio, bulbar 
polio occurs when poliovirus invades and destroys nerves 
within the bulbar region of the brain stem.The bulbar region is 
a white matter pathway that connects the cerebral cortex to the 
brain stem. The destruction of these nerves weakens the 
muscles supplied by the cranial nerves, producing symptoms 
of encephalitis, and causes difficulty breathing, speaking and 
swallowing. Critical nerves affected are the glossopharyngeal 
nerve, which partially controls swallowing and functions in the 
throat, tongue movement and taste; the vagus nerve, which 
sends signals to the heart, intestines, and lungs; and the 
accessory nerve, which controls upper neck movement. Due to 
the effect on swallowing, secretions of mucus may build up in 
the airway causing suffocation.Other signs and symptoms 
include facial weakness, caused by destruction of the 
trigeminal nerve and facial nerve, which innervate the cheeks, 
tear ducts, gums, and muscles of the face, among other 
structures; double vision; difficulty in chewing; and abnormal 
respiratory rate, depth, and rhythm, which may lead to 
respiratory arrest. Pulmonary edema and shock are also 
possible, and may be fatal. 
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Fig. 3: The location and anatomy of thie bulbar region 
(in orange) 
Bulbospinal polio: 
Approximately 19% of all paralytic polio cases have both 
bulbar and spinal symptoms; this subtype is called respiratory 
polio or bulbospinal polio. Here the virus affects the upper part 
of the cervical spinal cord (C3 through C5), and paralysis of 
the diaphragm occurs. The critical nerves affected are the 
phrenic nerve, which drives the diaphragm to inflate the lungs, 
and those that drive the muscles needed for swallowing. By 
destroying these nerves this form of polio affects breathing, 
making it difficult or impossible for the patient to breathe 
without the support of a ventilator. It can lead to paralysis of 
the arms and legs and may also affect swallowing and heart 
functions. 
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Diagnosis: 
Paralytic poliomyelitis may be clinically suspected in 
individuals experiencing acute onset of flaccid paralysis in one 
or more limbs with decreased or absent tendon reflexes in the 
affected limbs that cannot be attributed to another apparent 
cause, and without sensory or cognitive loss. 
A laboratory diagnosis is usually made based on recovery 
of poliovirus from a stool sample or a swab of the pharynx. 
Antibodies to poliovirus can be diagnostic, and are generally 
detected in the blood of infected patients early in the course of 
infection.Analysis of the patient's cerebrospinal fluid (CSF), 
which is collected by a lumbar puncture ("spinal tap"), reveals 
an increased number of white blood cells (primarily 
lymphocytes) and a mildly elevated protein level. Detection of 
virus in the CSF is diagnostic of paralytic polio, but rarely 
occurs. 
If poliovirus is isolated from a patient experiencing acute 
flaccid paralysis, it is further tested through oligonucleotide 
mapping (genetic fingerprinting), or more recently by PCR 
amplification, to determine whether it is "wild type" (that is, the 
virus encountered in nature) or "vaccine type" (derived from a 
strain of poliovirus used to produce polio vaccine). It is 
important to determine the source of the virus because for 
each reported case of paralytic polio caused by wild poliovirus, 
it is estimated that another 200 to 3,000 contagious 
asymptomatic carriers exist. 
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Prognosis: 
Patients with abortive polio infections recover completely, 
(n those that develop only aseptic meningitis, the symptoms 
can be expected to persist for two to ten days, followed by 
complete recovery. In cases of spinal polio, if the affected 
nerve ceils are completely destroyed, paralysis will be 
permanent; cells that are not destroyed but lose function 
temporarily may recover within four to six weeks after onset. 
Half the patients with spinal polio recover fully, one quarter 
recover with mild disability and the remaining quarter are left 
with severe disability. The degree of both acute paralysis and 
residual paralysis is likely to be proportional to the degree of 
viremia, and inversely proportional to the degree of 
immunity.Spinal polio is rarely fatal. 
Without respiratory support, consequences of 
poliomyelitis with respiratory involvement include suffocation or 
pneumonia from aspiration of secretions. Overall, 5-10% of 
patients with paralytic polio die due to the paralysis of muscles 
used for breathing. The mortality rate varies by age: 2-5% of 
children and up to 15-30% of adults die. Bulbar polio often 
causes death if respiratory support is not provided; with 
support, its mortality rate ranges from 25 to 75%, depending 
on the age of the patient.When positive pressure ventilators 
are available, the mortality can be reduced to 15%. 
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Recovery: 
Many cases of poliomyelitis result in only temporary 
paralysis. Nerve impulses return to the formerly paralyzed 
muscle within a month, and recovery is usually complete in six 
to eight months.The neurophysiological processes involved in 
recovery following acute paralytic poliomyelitis are quite 
effective; muscles are able to retain normal strength even if 
half the original motor neurons have been lost. Paralysis 
remaining after one year is likely to be permanent, although 
modest recoveries of muscle strength are possible 12 to 18 
months after infection. 
One mechanism involved in recovery is nerve terminal 
sprouting, in which remaining brainstem and spinal cord motor 
neurons develop new branches, or axonal sprouts.These 
sprouts can reinnervate orphaned muscle fibers that have 
been denervated by acute polio infection,restoring the fibers' 
capacity to contract and improving strength.Terminal sprouting 
may generate a few significantly enlarged motor neurons doing 
work previously performed by as many as four or five units: a 
single motor neuron that once controlled 200 muscle cells 
might control SOO to 1000 cells. Other mechanisms that occur 
during the rehabilitation phase, and contribute to muscle 
strength restoration, include myofiber hypertrophy-
enlargement of muscle fibers through exercise and activity— 
and transformation of type II muscle fibers to type I muscle 
fibers. 
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In addition to these physiological processes, the body 
possesses a number of compensatory mechanisms to maintain 
function in the presence of residual paralysis. These include 
the use of weaker muscles at a higher than usual intensity 
relative to the muscle's maximal capacity, enhancing athletic 
development of previously little-used muscles, and using 
ligaments for stability, which enables greater mobility. 
Complications: 
Residual complications of paralytic polio often occur 
following the initial recovery process. Muscle paresis and 
paralysis can sometimes result in skeletal deformities, 
tightening of the joints and movement disability. Once the 
muscles in the limb become flaccid, they may interfere with the 
function of other muscles. A typical manifestation of this 
problem is equlnus foot (similar to club foot). This deformity 
develops when the muscles that pull the toes downward are 
working, but those that pull it upward are not, and the foot 
naturally tends to drop toward the ground. If the problem is left 
untreated, the Achilles tendons at the back of the foot retract 
and the foot cannot take on a normal position. Polio victims 
that develop equinus foot cannot walk properly because they 
cannot put their heel on the ground. A similar situation can 
develop if the arms become paralyzed. In some cases the 
growth of an affected leg is slowed by polio, while the other leg 
continues to grow normally. The result is that one leg is shorter 
than the other and the person limps and leans to one side, in 
turn leading to deformities of the spine (such as scoliosis). 
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Osteoporosis and increased likelihood of bone fractures may 
occur. Extended use of braces or wheelchairs may cause 
compression neuropathy, as well as a loss of proper function 
of the veins in the legs, due to pooling of blood in paralyzed 
lower limbs. Complications from prolonged immobility involving 
the lungs, kidneys and heart include pulmonary edema, 
aspiration pneumonia, urinary tract infections, kidney stones, 
paralytic ileus, myocarditis and cor pulmonale. 
Post-polio syndrome: 
Around a quarter of individuals who survive paralytic 
polio in childhood develop additional symptoms decades after 
recovering from the acute infection, notably muscle weakness, 
extreme fatigue, or paralysis. This condition is known as post-
polio syndrome {PPS).The symptoms of PPS are thought to 
involve a failure of the over-sized motor units created during 
recovery from paralytic disease. Factors that increase the risk 
of PPS include the length of time since acute poliovirus 
infection, the presence of permanent residual impairment after 
recovery from the acute illness, and both overuse and disuse 
of neurons. Post-polio syndrome is not an infectious process, 
and persons experiencing the syndrome do not shed 
poliovirus. 
Treatment: 
There is no cure for polio. The focus of modern treatment 
has been on providing relief of symptoms, speeding recovery 
and preventing complications. Supportive measures include 
antibiotics to prevent infections in weakened muscles. 
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analgesics for pain, moderate exercise and a nutritious diet. 
Treatment of polio often requires long-term rehabilitation, 
including physical therapy, braces, corrective shoes and, in 
some cases, orthopedic surgery. 
Portable ventilators may be required to support breathing. 
Historically, a noninvasive negative-pressure ventilator, more 
commonly called an iron lung, was used to artificially maintain 
respiration during an acute polio infection until a person could 
breathe independently (generally about one to two weeks). 
Today many polio survivors with permanent respiratory 
paralysis use modern jacket-type negative-pressure ventilators 
that are worn over the chest and abdomen. 
Other historical treatments for polio include hydrotherapy, 
electrotherapy, massage and passive motion exercises, and 
surgical treatments such as tendon lengthening and nerve 
grafting. Devices such as rigid braces and body casts—which 
tended to cause muscle atrophy due to the limited movement 
of the user—were also touted as effective treatments. 
PREVENTION: 
Passive immunization 
In 1950, William Hammon at the University of Pittsburgh 
purified the gamma globulin component of the blood plasma of 
polio survivors. Hammon proposed that the gamma globulin, 
which contained antibodies to poliovirus, could be used to halt 
poliovirus infection, prevent disease, and reduce the severity 
of disease in other patients who had contracted polio. The 
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results of a large clinical trial were promising; the gamma 
globulin was shown to be about 80% effective in preventing the 
development of paralytic poliomyelitis. It was also shown to 
reduce the severity of the disease in patients that developed 
polio. The gamma globulin approach was later deemed 
impractical for widespread use, however, due in large part to 
the limited supply of blood plasma, and the medical community 
turned its focus to the development of a polio vaccine. 
Vaccine: 
Two vaccines are used throughout the world to combat 
polio. Both vaccines induce immunity to polio, efficiently 
blocking person-to-person transmission of wild poliovirus, 
thereby protecting both individual vaccine recipients and the 
wider community (so-called herd immunity). 
The first polio vaccine was developed in 1952 by Jonas 
Salk, also at the University of Pittsburgh, and announced to 
the world on April 12, 1955. The Salk vaccine, or inactivated 
poliovirus vaccine (IPV), is based on poliovirus grown in a type 
of monkey kidney tissue culture (Vero cell line), which is 
chemically inactivated with formalin.After two doses of IPV 
(given by injection), 90% or more of individuals develop 
protective antibody to all three serotypes of poliovirus, and at 
least 99% are immune to poliovirus following three doses. 
Subsequently, Albert Sabin developed an oral polio 
vaccine [OPM) using live but weakened (attenuated) virus, 
produced by the repeated passage of the virus through non-
human cells at sub-physiological temperatures. Human trials of 
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Sabin's vaccine began in 1957 and it was licensed in 1962. 
The attenuated pollovirus in the Sabin vaccine replicates very 
efficiently in the gut, the primary site of wild poliovirus infection 
and replication, but the vaccine strain is unable to replicate 
efficiently within nervous system tissue. A single dose of oral 
polio vaccine produces immunity to all three poliovirus 
serotypes in approximately 50% of recipients. Three doses of 
live-attenuated OPV produce protective antibody to all three 
poliovirus types in more than 95% of recipients. 
Fig. 4: A child receives oral polio vaccine 
Because OPV is inexpensive, easy to administer, and 
produces excellent immunity in the intestine, (which helps 
prevent infection with wild virus in areas where it is endemic) it 
has been the vaccine of choice for controlling poliomyelitis in 
many countries. On very rare occasions (about 1 case per 
750,000 vaccine recipients) the attenuated virus in OPV 
reverts into a form that can paralyze. Most industrialized 
countries have switched to IPV, which cannot revert, either as 
the sole vaccine against poliomyelitis or in combination with 
oral polio vaccine. 
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CHAPTERS 
BIBLIOMETRICS 
OBJECTIVES AND METHODOLOGY 
0. INTRODUCTION: 
The present study aims at identification and description 
of some of tlie characteristics of the literature published in the 
field of "Polio". Over the period of 8 years from 2001-2007 with 
a view to identifying place, year, language, subject areas, 
forms of document, country of origin where the document is 
published. 
It is well known that knowledge is growing at very fast 
rate. It is necessary that new work and new findings should be 
highlighted among the research scholars and others who are 
interested in them. So bibliometric study will help the librarian 
in the selection of literature in the field of "Polio". More 
precisely the main objectives of present study are. 
1. OBJECTIVES 
Before starting any study, the objective of the study 
should be kept in mind by the researcher. The present study 
aims at identification and describing some of the 
characteristics of literature published in the field of 'Polio' over 
the period of years (2001-2007) with a view to identify the 
place, language, year, subject area, forms of documents, 
country of origin. The present study based on these main 
objectives: 
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1. To know the most productive country on literature 
related to "Polio" 
2. To know the eminent authors in the field of "Polio" 
3. To know the rate of collaborative research 
4. To know the language in which the most of literature 
on the subject has been published. 
5. To know the most used form of documents 
6. To find out chronological distribution of items. 
7. To know the most productive journals in the field of 
"Polio" 
8. To identify the scattering of subjects. 
9. To check the validity of Bradford's, Lotka's and Zipf's 
laws. 
2. BIBLIOMETRICS: METHODOLOGY 
The exponential growth of literature and rapid 
development of libraries generated several evolutionary 
studies about the effectiveness and efficiency of information 
services. These studies led to the identification and application 
of appropriate qualitative measuring techniques known as 
Bibliometrics. 
Research in any area calls for systematic methodologies. 
The methodology for conducting the bibliometric study has 
been diagrammatically represented below: 
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2.1 Selection of Source Document 
To undertake the bibliometric study on the literature of 
'VoWo" the PubMed was found to be the most comprehensive 
and appropriate source of literature in the field of medical 
science. 
2.2 Collection of Data 
The most important task was to select the document 
from which data has been drawn on the subject Polio. 2021 
reference have been taken from the PubMed . (I.e. from 2001 
to 2007).That is maintained on Excel-worksheet. 
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2.3 Analysis and interpretation of data 
All 2021 references were arranged and shorted in order 
to complete the following studies. 
2.3.1 Ranking of Periodicals 
The main objective of this study is to identify the core 
periodicals (journal) containing the research literature on 
"Polio". To conduct this study, the items published in different 
periodicals were grouped together and conducted. It is 
necessary to know the most productive periodicals in the 
subject. 
2.3.2 Country wise distribution of items 
It is done to identify the place of origin of documents, which 
iis given in PubMed. The entries were grouped on the basis 
of their place of origin. They were then counted and ranked in 
a table. 
2.3.3 Subject wise distribution of items 
Though most of the literature on a given subject is 
published in core journals but sometimes some material of 
research value is published in the journals belonging to related 
fields. The information about the subject fields of periodicals 
was obtained from Ulrich International periodicals Directory 
on CD. This analysis identifies the core subjects as well as 
related subjects on the 'Polio'. 
2.3.4 Year wise distribution of items 
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In this, analysis year of origin of item were studied to 
know how many items belong to a particular time period on the 
basis of frequency of items belonging to a particular year. The 
data was analyzed and tabulated to find the most productive 
year of items. 
2.3.5 Language wise Distribution of items 
In the study an attempt has been made to analyze the 
language wise distribution of items. Since the source of 
document is of international level, and have comprehensive 
coverage and articles are published in almost all languages of 
the world. So researcher analyzed the items language wise. In 
the index itself the language of original text is given. While 
collecting the data, noted according to the language and they 
arranged according to their rank, in order to know dominant 
language. 
2.3.6 Form-wise Distribution 
There are variety of forms of documents in which 
literature on "Polio" are published. There are articles. 
Research report. News letter etc. The analysis has been done 
to know the major forms of documents used for producing new 
information in the subject under study. These have been 
tabulated to find out most used source material. 
2.3.7 Ranking of Authors 
The researcher analyzed the authors on the basis of their 
frequency of occurrence i.e., in how many times an author 
occurs. This study has been conducted to know the eminent 
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personalities in the field of "Polio" Ranking of authors are done 
to identify the most productive contributions in the subject. For 
the purpose of ranking of authors, the research arranged them 
alphabetically; surname of each author is the basis for 
alphabetization. So all authors were retrieved, arranged and 
tabulated in the order of decreasing frequency of their 
contribution. 
2.4 Application of bibliometric Laws 
The whole study depends upon the application of 
bibliometric laws such as Lotka, Bradford and Zipfs Laws. 
These laws were applied to the analyzed data to check their 
validity. 
CONCLUSION 
The last step of this study is to conclude the findings of 
the study. 
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CHAPTER-4 
DATA ANALYSIS, INTERPRETATION AND PRESENTATION 
The required data on the topic "polio" was collected from 
Internet through PubMed (Publication of Medicine) which is an 
online service of National Library of Medicine (NLM) USA. For 
the purpose 2021 items covering a period from 2001-2007 
were selected on the subject. The collected data was analyzed 
to conduct the following studies. 
4.1 Ranking of periodicals 
In the present era, journals play an important role in 
scientific communication of current information. Articles 
published in journals provide nascent micro thoughts to the 
researcher. It may be found that certain core journals 
contribute most of the literature on particular topic. This 
information of core journals in various subjects will go a long 
way in preparing the subscription list of journals by the 
librarian. The present study is therefore meant to identify the 
most important journals, constituting the most of the literature 
of research value in the field of 'polio'. 
In the collected data, all the 2021 references were found 
to be published in 623 periodicals, which have been ranked up 
to 29**" positions. Table shows that the first rank was occupied 
by the journal titled 'Vaccine' which accounts for 4.36% of 
total references. Next four positions are occupied by journals 
like 'MMWR Morb Mortal Weekly Report' (3.32%), 'Lancet' 
(2.97%) 'Bulletin of World health organization' (1.98%) and 
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'Arch phys Med Rehabilitation '(1.53%) and Pediatric' (1.48%) 
respectively. 
Table 4.1 shows that most of the literature on 'Polio' 
appeared in 623 periodicals as total number of 500 items 
constituting 24.74% of the total appeared in those periodicals. 
They may be regarded as core journals in the field of 'Polio'. 
The journals having their frequency of occurrence in the 
range of 23-88 is 12, those in range of 13-21 is 15, in range of 
9-11 is 21, and those in range of 04-08 is 72. However the 
number of items, covered under the range of 13-21 are more 
than the items covered under the range of 04-08. It is 
therefore, obvious that though most of the literature 
constituting 24.74% references appeared in 12 core journals, 
the number of periodicals have been increasing for finding out 
much less number of items i.e. as many as 55 periodicals 
covered only 165 items (8.16%), 98 periodicals covered 196 
items (9.69%). This is in accordance with Bradford's Law of 
Scattering. 
The present ranking list may be useful for the libraries in 
taking policy decisions regarding the subscription list of 
periodicals on the subject 'Polio' and related diseases. It will 
be equally important for the document lists in preparing an 
exhaustive documentation list. The study may be useful for the 
scientists, as they would know the most important / productive 
journals carrying the highest percentage of items. 
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TABLE 4.1 
S.No rank Name of Periodicals Place Freq. Freq. 
%age 
Vaccine. U.K 88 4.36 
Morbidity and Mortality 
Weekly Report. U.S.A 67 3.32 I 
Lancet U.K 60 2.97 
Bull World Health 
Organ. Switzerland 40 1.98 
Arch Phys Med 
Rehabil. Germany 31 1.53 
Pediatric U.S.A 30 1.48 
7 7 British Medical Journal U.K 28 1.38 I 
8 7 Journal of Virology U.S.A 28 1.38 
9 8 
Developmental Biology 
(Basel). U.S.A 27 1.33 
10 8 
Indian Journal of 
Pediatrics. India 27 1.33 
11 Indian Pediatrics India 26 1.28 
10 
Journal of Infectious 
Diseases U.S.A 25 1.23 
13 I 11 
Pediatriatric Infect Dis 
J. Canada 23 1.14 
14 12 Indian J Med Res. India 21 1.04 
15 
16 
17 
12 
13 
14 
Lancet Infect Dis. 
Biologicals. 
Journal of General 
U.K 
U.K 
U.K 
21 1.04 
18 0.89 
17 0.84 
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Virology 
18 14 
Journal of Medical 
Virology U.K 17 0.84 
19 15 
Journal of 
Rehabilitation Medicine Norway 16 0.79 
20 16 
Japanese Journal of 
Infectious Diseases Japan 15 0.74 
21 17 
Journal of the 
American Medical 
Association. U.S.A 14 0.69 
22 17 
Ned Tijdschr 
Geneeskd. Netherlands 14 0,69 
23 i 17 
Zh Mikrobiol Epidemiol 
Immunobiol. China 14 0.69 
24 I 18 Clin Infect Dis. U.S.A 13 0,64 
25 18 Commun Dis Intel! Australia 13 0,64 
26 18 N Engl J Med. U.K 13 0.64 
27 18 Nature. U.S.A 13 0.64 
28 18 
Philos Trans R Soc 
Lond B Biol Sci. U.K 13 0.64 
29 I 19 
Central-European 
Journal of Immunology Poland 11 0.54 
30 19 Int J Epidemiol. U.K 11 0.54 
31 
32 
19 
19 
J Paediatr Child 
Health. Australia 11 
Nippon Rinsho. Japan 11 
0.54 : 
0.54 
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33 
34 
19 
19 
! 
35 1 19 
i 
36 ! 19 
i 
37 
38 
39 
40 
41 
42 
1 
20 
20 
20 
21 
21 
21 
! 43 '21 
i 44 !21 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
21 
21 
21 
21 
21 
22 
22 
22 : 
22 
22 
55 22 
1 
1 Risk Anal. 
Trop Doct. 
\ Trop Med int Health. 
Mopr Virusol, 
Am J Phys Med 
Rehabil. 
Arch Virol 
Muscle Nerve. 
Am J Epidemiol. 
Am J Public Health. 
Epidemiol Infect, 
Eur J Pediatr. 
J Clin Virol. 
J Neurol Neurosurg 
Psychiatry. 
Lakartidningen. 
Lancet Neurol. 
Przegl Epidemiol 
Scand J Infect Dis 
Acta Paediatr 
J Clin Microbiol. 
J Virol Methods. 
i 
1 
Med Trop (Mars). ' 
Neurology. 
S Afr Med J. 
U.S.A 
U.K 
U.K 
Russia 
U.S.A 
U.S.A 
U.K 
U.S.A 
U.S.A 
U.K 
Germany 
Netherlands 
U.K 
Hungary 
U.K 
Poland 
Norway 
Sweden 
U.S.A 
Netherlands 
France 
U.S.A 
South africa 
11 
11 
11 
11 
10 
10 
10 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
8 
8 
8 I 
1 
8 j 
8 
8 
1 0.54 j 
0.54 
0.54 ! 
! 0.54 ! 
1 
0.49 
0.49 
0.49 
0.44 
0.44 
0,44 
0.44 
0.44 
0.44 
0.44 
0.44 
0.44 
1 
0.44 
0.39 
0.39 ; 
0.39 , 
0.39 
0.39 i 
! 
0.39 j 
' 
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56 
57 
j 
1 58 
1 59 
60 
61 
62 
63 
64 
65 ! 
22 
!22 
'23 
23 
23 
23 
24 
24 
24 
24 
Tidsskr Nor Laegeforen 
Virology. 
Emerg infect Dis. 
J Indian Med Assoc. 
Natl Med J India. 
Ugeskr Laeger 
AppI Environ Microbiol 
Arch Dis Child. 
Arch Pediatr Adolesc 
Med. 
Aust N Z J Public 
Health. 
Denmark 
U.S.A 
U.S.A 
India 
India 
Denmark 
U.S.A 
U.S.A 
U.K 
Australia 
8 
8 
7 
7 
7 
7 
6 
6 
6 
6 ' 
0.39 
0.39 
0.34 
0.34 
0.34 : 
0.34 
0.29 
j 
0.29 
0.29 
0.29 
66 24 ! Eur J Neurol. U.K 0,29 
67 24 
Expert Review of 
Vaccines. 
68 24 
Das 
Gesundheitswesen. Germany 
69 
71 
72 
24 
Indian Journal of 
Public Health. 
24 
Journal of 
Communicable 
Diseases. 
10 24 
Journal of 
Neurological Sciences 
24 
24 
Public Health 
Social Science & 
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Medicine. 
73 25 Arch Pediatr U.S.A 0.24 
74 25 
Canadian Journal of 
Public Health. Canada 0.24 
75 !25 I Chest. U.S.A 0.24 
76 25 
Canadian Medical 
Association Journal Canada 0.24 
77 25 Disabil Rehabil. 0.24 
78 25 
The European 
Respiratory Journal Switzerland 0.24 
79 25 Internal Medicine U.S.A 0.24 
Journal of Tropical 
80 125 Pediatrics U.K 0.24 
81 : 25 ( Natura Medicatrix. Spain 0.24 
Public Health Rep. U.S.A 0.24 
Review of Medical 
virology U.S.A 0.24 
Rev Panam Salud 
Publica. U.S.A 0.24 
Uirusu. Japan 0.24 
Virus Research. Netherlands 0.24 
87 26 
Acta 
Anaesthesiologica 
Scandinavica 
88 26 
Denmark 4 0.19 
American journal of 
orthopedics U.S.A 0.19 
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89 
90 
91 
92 
93 
94 
95 
96 
S'' 
26 
26 
i 
26 
26 
26 
26 
26 
26 
26 
98 26 
99 
1 
100 
101 
1 
i 
I 
i 102 
103 
26 
26 
26 
26 
26 
American Journal of 
1 Preventive Medicine 
Ambulatory Pediatrics 
Ann Acad Med 
1 
Singapore 
Ann Neurol 
Arch Neurol 
BMC Infect Dis 
Bull Soc Pathol Exot 
Central European 
Journal of Public 
Health. 
i 
Clinical Journal of Pain 
Clinical Trials Monitor. 
Current Opinion in 
Infectious Diseases. 
Current Topics in 
Microbiology and 
Immunology. 
Dtsch Med 
Wochenschr. 
Epidemiologie, 
Mikrobiologie, 
Imunologie 
European Journal of 
Clinical Microbiology 
1 
U.S.A 
U.S.A 
Singapure 
Finland 
Canada 
U.K 
France 
Czech 
Republic 
U.S.A 
U.S.A 
U.S.A 
U.S.A 
Germany 
i 
Czech 
Republic 
Germany 
4 
4 
4 
1 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
1 
i 
4 
4 
0.19 
1 
1 
0.19 j 
0.19 \ 
0.19 
0.19 
1 
0.19 ! 
0.19 
0.19 
0.19 
0,19 
0.19 
0.19 
! 
0,19 ! 
1 
1 
0.19 ': 
1 
0.19 
1 
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\ 104 
! 
i 105 
106 
26 
26 
26 
107 ;26 
108 
109 
i 110 
1 
26 
26 
26 
: i 
1 
111 |26 
112 
113 
114 
115 
116 
117 : 
118 
119 
1 'y-
120 
26 
26 
26 
26 
26 
1 
1 
26 
26 
26 
26 
Eur J Epidemiol. 
Eurosurveiliance. 
Foot & Ankle 
International 
Gaceta Sanitaria 
Infectious Disease 
Clinics of North 
America 
International Journal of 
Infectious Diseases. 
Israel Medical 
Association Journal 
Journal of Infectious 
Diseases 
J Pediatr (Rio J) 
J Peripher Nerv Syst. 
Medical Clinics of 
North America 
MMW Fortschr Med 
Molecular and Cellular 
Probes. 
i 
Der Orthopaede. 
Rev Neurol (Paris) 
Rinsho Shinkeigaku 
Weekly i 
Epidemiological [ 
Record. 
U.S.A 
France 
t U.S.A 
1 
Spain 
U.S.A 
Canada 
Israel 
U.S.A 
U.K 
U.S.A 
U.S.A 
U.S.A 
U.K 
Germany 
France 
Japan 
Switzerland 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
i 0.19 
0,19 
0.19 
0.19 
0.19 
0.19 
0,19 
0,19 
0,19 
0,19 
0.19 
0.19 
0.19 
0.19 \ 
0.19 
I 
0.19 i 
1 
0.19 
1 
1 
1 
i 
[ 
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TABLE 4.1.1 
SHOWING RANGE OF FREQUENCY 
S.No. 
1 
1 
2 
3 
4 
5 
6 
7 
Freq. 
1 Range 
23-88 
13-21 
9-11 
4-8 
3-4 
2-3 
1-2 
Total 
No. of 1 No. of 
Periodicals items 
i 
12 
15 
21 
72 
500 
232 
208 
370 
55 165 
1 
98 
350 
623 
196 
350 
2021 
%age 
24.75 
11.47 
10.29 
18.31 
8.16 
9.69 
17.32 
99.99 
Cumulative 
%age 
24.75 
36.21 
46.5 
64.81 
1 
72,97 
82.66 J 
99.99 
! 
4.2 SUBJECT WISE DISTRIBUTION 
According to the Bradford's Law of scattering as explained 
earlier, most of the information on a given subject appears in certain 
core journals. However, a significant amount of literature is 
published in the journals of other related or marginal subjects. This 
analysis has been done on the basis of subject field of periodicals 
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publishing the literature. "Ulrich International Pehodicals Directory" 
on CD has been used to find out the subject fields of various 
periodicals. 
Table shows that the total number of 2021 items appearing in 
623 journals belong to 21 different subjects. The table gives a 
subject wise break up in the field of "Polio". This data shows that the 
highest percentage of documents i.e. 2021 items constituting 
56.95% of the collected data fall under "Medical Science". The 
second, third, fourth and fifth position is occupied by 'Biology' with 
713 items (19.90%), 'Medical science-Oncology' with 302 items 
(8.43%), 'Medical Science —Hematology' with 177 items (4.94%) 
and Medical 'Science - Cardiovascular disease' with 102 items 
(2.84%) respectively. 
TABLE 4.2 
SUBJECT WISE DISTRIBUTION 
S.No. 
1. 
2. 
' 3. 
i 
i i 
1 r 
4. 
i 
Rank 
1. 
2. 
3. 
3 
Subject Area 
Medical Science 
Biology 
Medical Science-
Oncology 
Medical Science -
Polio Diseases 
Freq. 
Occur. 
1360 
210 
102 
102 
Freq. 
%age 
67.29 
10.39 
5.05 
5.05 
Cumm. 
Freq. 
67.29 
77.68 
82.73 
1 
86.54 ' 
1 
i 
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5. 
i 
1 
1 
1 6. 
7. 
8. 
9. 
10. 
i 
4. 
5. 
6. 
6 
7 
8 
i 
Medical Science -
Hematology 
Biology- Biological 
Chemistry 
Biology-Genetics 
Pharmacy 
Medical Science -
Endocrinology 
Biology -
Bioengineering , 
1 
77 
40 
19 
19 
17 
12 
3.81 
1.98 
0.94 
0.94 
0.84 
0.59 ! 
91.59 
93.57 
94.51 
94.45 
1 
1 
96.29 
96.88 
15. ' 12. 
Surgery 
Biology-Biologica 
Chemistry 
11. 
12. 
13. 
14. 
1 
' 9 
10 
11. 
11. 
j 
Biology-
Microbiology 
Biology-Biotech. 
Medical Science -
Rheumatology 
Medical Science - ' 
10 
09 
08 
08 
0.49 
1 
0.44 
0.39 
0.39 
! 
97.37 
1 
97.81 
98.2 
! 
98.59 
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16. 13. ! Medical Science 
i I 
I I Anesthesiology 
0.25 98.94 
17. I 14. I Medical Science 
; I Respiratory 
i Disease 
0.20 99.24 
18. 
19. 
14. Medical Science 
-Experimental 
Medicine 
14. Biology-Cytology & 
i 
i Histology 
0.20 
0.20 
99.49 
99.69 
20. 15. Sciences: 
Comprehensive 
Work 
0.15 99,89 
21. 16. Veterinary Science 0.10 99.99 
Total 2021 99.99 
4.3 YEAR WISE DISTRIBUTION 
This study is useful in knowing the currency of information on 
'polio' in the indexing and abstracting services. The main objective 
of the chronological study is to find out current information published 
in PubMed. This study is useful in knowing the most productive year 
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of items ranked. Through this study we will be able to know that how 
many articles on the subject were published in which year. 
4,3 Table shows the chronological scattering of ail references. 
It is to be observed that the total frequency of occurrence of items in 
the year 2001,202,2003,204,2005,2006 and 2007 were 
220,320,241,300,270,326, and 344 respectively. However, the 
highest percentage of frequency of occurrence of items in the year 
2001 - 2007 of PubMed was, i.e. 19.40% in 2002.2006 and 2007 
have same range of frequency i.e. 14.84%. 
Table 4.3 
YEAR WISE DISTRIBUTION 
S.No. 
1 
! 1 
2 
3 
4 
5 
6 
1 
7 1 
1 
Period 
of 
origin 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
Total 
2001 
220 
i 
, 
220 
Frequency of Occu 
2002 j 2003 1 2004 
10 
310 
1 
40 
200 
10 
15 
5 
270 
320 j 241 300 
rrence of Items 
2005 1 2006 
10 
5 
5 
10 
240 
270 
1 
6 
1 
19 
300 
326 
2007 
22 
21 
1 
300 
344 
: Total 
Freq. 
j 
279 
392 
230 
280 
240 
300 
300 
2021 
%age 
Of 
Freq. 
' 
13,80 
19,40 
1 
11,38 
13,85 
11,87 
14.84 
14,84 
99.98 
Commui. 
%age 
• 
j 13,80 1 
1 
33,2 
1 
44,58 
58,43 i 
1 
70,3 j 
85.14 j 
99.93 : 
' 
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4.4 LANGUAGE WISE DISTRIBUTION 
It is always useful for the researchers and the information 
scientists to know the language(s) in which material in their area of 
specialization is published. This type of study provides information 
about the most dominant language(s) in which the literature on the 
subject "Polio" is being produced. 
Table shows the distribution of items according to the 
languages of publication. 1832 items (i.e. 90.65%) of a total of 2021 
items were published in English language. 
The second and third ranks were occupied by German, 
French with 35(1.73%) and 27 (1.33%) items respectively. This is 
followed by Spanish, Japanese, and Russian. 
TABLE4.4 
LANGUAGE - WISE DISTRIBUTION 
S.No. 
1. 
2. 
1 
3- 1 
Rank 
1 
2 
3 
Name of 
languages 
English 
German 
French 
Freq. 
1832 
35 
27 i 
Freq. 
%age 
90.65 
1.73 
1.33 
1 
Cumm. 
Freq. 
%age 
90.65 
92.38 : 
1 
93,71 
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13. \ 13 
i 7-
! 
i 8. 
! 
i 
9. 
10. 
11. 
12. 
1 7 
1 
1 
i 
8 
1 
9 
10 
11 
12 
Polish 
' Dutch 
Swedish 
Norwegian 
Turkish 
Portuguese 
•i 
15 
13 
9 
8 
5 
4 
1 
1 0.74 
! 
0.64 
0.44 
0.39 
0.25 
0.20 
! 97.57 
98.21 
98.65 
99.04 
99.29 ; 
99.49 : 
1 
Danish 0.10 ! 99.59 
14. 14 Finnish 0.10 99.69 
15. 14 Hungarian 0.10 99.79 
16. 
17. 
18. 
19. 
15 
16 
17 
17 
Icelandic 
Slovak 
Korean 
Serbian 
Total 
0.05 
0.05 
0.05 
99.84 
99.89 
0.05 I 99.94 
99.99 
2021 i 99.99 i 99.99 
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4.5 FORM WISE DISTRIBUTION 
The analysis of table shows that the literatures on the subject 
"Polio" are published in 8 different forms. The main objective of this 
analysis is to know the forms in which the literature on this is being 
published. This study helps the information scientists / librarians in 
knowing the most productive form of literature on the subject. 
Analysis of collected data shows that 1820 items constituting 
90.05% of the total data was published in the form of periodical 
article. The next three positions were occupied by Reviews, clinical 
trials, and letters with 95 (4.70%), 51(2.52%) and 30 (1.48%) 
references respectively. 
It may be stated that articles published in journals are the 
most vital media of communication among scientists belonging to 
the subject "Polio". 
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TABLE 4.5 
FORM-WISE DISTRIBUTION 
1 S.No. 
j 
1. 
2. 
3. 
4. 
Rank 
1 
2 
3 
4 
Name of forms 
i 
Articles 
Reviews 
Clinical trials 
Letters 
Freq. 
! 
1820 
95 
51 
30 
\ Freq. 
%age 
90.05 
4.70 
2.52 
1.48 
Cumm. 
Freq. 
%age 
90,05 
94.75 i 
96.23 
98.75 
Editorials 15 0.74 99.49 
6. 6 Practice 
guidelines 
10 0.49 99.98 
Total 2021 99.98 
4.6 RANKING OF AUTHORS 
The main objective oi this study is to find out the authors 
whose contribution is significant in the field of "Polio" For this 
purpose a ranked list of most productive authors has been 
prepared and presented in the table 4.6 
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This table gives the name of authors with their individual 
contributions (i.e. number of papers). From the analysis, it was 
found that 522 (i.e., 25.82%) items were written by single 
authors and 1499 (i.e, 74.17%) items were written by more 
than one i.e, multiple authors. This shows the present trend of 
research in which joint efforts are involved to complete a 
research work. Although this study is not sufficient to know 
the major contributors exactly, yet the present ranked list may 
be of considerable help to know the name of significant 
authors on the topic "Polio" during 2001-2007. The name of 
first four most productive authors are; 
1. Arya, SC 
2. Paul, Y. 
(28 items) 
(26 items) 
John, TJ. 
Roberts, L 
(19 items) 
(17 items) 
TABLE 4.6 
S.No. 
1 
2 
Rank 
1 
2 
— 
Author's name 
Arya SC 
Paul Y. 1 
Frequency 
28 
i 
26 ' 
John TJ. 
Roberts L 
AabyP 
19 
17 
14 
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6 
7 
! ^ 
5 
6 
6 
Ahmad K 
1 
1 
Heymann DL 
i j 
\ Nielsen AM 
13 
12 
11 
9 
10 
11 
12 
13 
14 
6 
6 
7 
7 
7 
7 
Seibii' VB 
Arya SC 
Farbu E 
Fleck F 
HoviT 
Hull HF 
10 
8 
6 
6 ' 
6 
6 
15 7 I Sejvar JJ 
7 i Thompson KM 
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25 
26 
1 27 
1 
i 28 
i 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
1 8 
! 
i 
8 
j 
8 
1 
1 8 
j 
9 
9 
9 
9 
9 
9 
1 9 
9 
9 
9 
9 
10 ; 
1 
10 ^ 
10 
10 i 
1 
1 Lin TY 
1 
Martin J 
! Rekand T 
' Heymann DL 
1 
Kalpakjian CZ 
Kohler KA 
Kolasa MS 
Minor PD 
OhkaS 
Omenaca F 
Raufu A 
Shimizu H 
Smith PJ 
1 
Trubuhovich RV 
Arita 1 
DasP 
LukashevAN I 
Minor P 
Nollet F 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
i 
4 
1 
4 
4 1 
i 3 1 
3 
3 
3 j 
1 
3 i 
J 
i 
1 
1 
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44 10 lAgoiV! 
45 10 BahIR 
46 10 Bernsen RM 
47 10 i Carta A 
48 10 Diedrich S 
49 10 Dowdle W 
50 10 Gambarian AS 
51 10 Hachisuka K 
52 10 Harrison TC 
53 10 Heininger U 
54 10 KappC 
55 10 Kelly H 
56 
57 
58 
59 
60 
61 
10 Kumar S 
10 Lahariya C 
10 Leis AA 
10 ILukashevAN 
10 MachadoCM, 
10 iMittalSK 
10 iMudurG 
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63 
64 
: 65 
i 
1 
i 66 
1 
1 67 
1 
68 
69 
70 
71 
1 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Patti AM 
Razum 0 
Roorda LD 
Samoilovich EO 
Sathyamala C 
Solomon T 
Sorenson EJ 
Swami HM 
Thacker N 
3 
3 
3 
3 ! 
i 
3 
3 
3 
3 
3 
! 72 
1 ''S 
74 
75 
76 
11 
78 
: 10 
10 
10 
11 
11 
11 
11 i 
'\ Thoren-Jonsson AL 
! 
1 
World Health Organization 
Agol VI 
Ahmad K 
Aylward RB 
BahlS 
Farbu E 
3 
3 
2 
2 
j 
2 
2 1 
2 
79 
^^ 
11 • Gonzalez H 
11 , Gorson KG 2 
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82 
1 83 
11 1 Khan MM 
i 
1 
11 1 KohlerKA 
i 1 
1 84 1 11 
85 1 11 
1 
86 
Bl 
88 
89 
90 
11 
11 
11 
11 
11 
Mathew JL 
MelILK 
Minor PD 
Mitka M 
Nolan T 
Plotkin SA 
Sharma DC 
2 
2 
2 
2 
2 ! 
2 : 
2 
2 
2 
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101 
102 
103 
i 104 
105 
106 
107 
108 
109 
11 
11 
11 
11 
11 
11 
11 
11 
11 i 
1 
Bach JR 
BaerG 
Bagchi S 
Bahri 0 
Baicu§ A 
Barnard DL 
Bellanti JA 
Berry N 
Bouza C 
2 
2 
2 
2 j 
2 i 
2 
2 
2 
2 
110 11 Brehm MA 
111 
112 
113 
114 
i 
115 
116 
! 11 
11 
11 
11 
11 
11 1 
Bridgens R 
Brussen KA 
Burgess M 
Burke DS 
Butler D 
Chan KM 
2 
2 
2 
2 
2 
1 
2 1 
117 
1 
I 
1 118 
119 
1 
11 
11 
11 
Chang LY 
Chastel C 
Cherkasova EA 
2 
2 i 
1 
I 
! 
2 ; 
i 
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120 11 ChibaY 
121 11 Chumakov K 
122 11 Couderc T 
; 123 
1 
124 
125 
126 
127 
128 
' 11 
11 
11 
11 
11 
11 
; Dagan R 
i 
i DasP 
de Gourville E 
Deshpande JM 
Fiore L 
Francis PT 
1 
1 
2 
2 
2 
2 
2 
2 
i 129 
130 
131 
132 
133 
134 
135 
' 136 
137 
138 
11 
i 11 
11 
11 
11 
11 
11 
11 
11 
i 
11 1 
^ Georgopoulou A 
i Goel NK 
Gorstein J 
Gouandjika-Vasilache 1 
Grachev VP 
Grassly NC 
Grimby G 
Halsey NA 
Heymann D 
Hofmann F 
1 2 
1 
, 2 
2 
2 
2 
2 
2 
2 
2 1 
1 
2 ! 
I 
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; 139 
140 
1 141 
i 142 
143 
144 
145 
146 
147 
' 148 
: 149 
150 
151 
i 
152 
153 
154 
155 
156 
157 
11 
11 
1 
1 
1 11 
1 
1 11 
i 
11 
11 
11 
11 
i 1 1 
11 
11 
11 
11 
11 
11 
11 
1 1 \ 
1 
11 
11 
Hogg K 
Kanra G 
Karakasiliotis 1 
Karmysheva VY 
i 
Katz SL 
1 KewO 
KewOM 
Kramer A 
Labadie K 
Lagos R 
Lashkevich VA 
Laub M 
Leclerc C 
Liao HT 
Macadam AJ 
MacLennan C 
Mallet E 
Martin B 
Mas Lago P 
2 
2 ! 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
j 
2 1 
2 
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158 
159 
1 160 
161 
162 
163 
164 
165 
166 
167 
11 
11 
1 
1 11 
i 
11 
11 
11 
11 
11 
11 ^ 
1 
11 
Matyasova 1 
Mentaye BB 
Mitka M. 
Mukherjee G 
Nathanson N 
Neumann DA 
Newport MJ 
Neznanov N 
Nsubuga P 
Oberste MS 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 i 
168 11 Onishchenko GG 
169 11 Ozkaya E 
170 11 Pavlov DN 
171 11 Pincock S 
172 11 Plotkin SA 
173 
174 
175 
176 
11 Rakoto-Andrianarivelo M 
11 IRumkeHC 
11 Saliou P 
11 Sandberg A 
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177 
j 
1 178 
1 
! 
179 
180 
181 
182 
183 
184 
185 
1 11 
i 1 
1 
11 
11 
11 
11 
11 
11 
11 
11 
! 
! Sandbu S 
Sangrujee N 
Sauerbrei A 
SchankeAK 
Scheifele DW 
Schempf AH 
Schoub BD 
Sepulveda J 
Shaikh 1 
2 
2 
2 
1 
2 
2 
2 
2 
2 i 
2 
186 11 Shneerson JM 
187 11 Silver JK 
188 11 Singh MM 
189 11 Skinh0j P 
190 11 Srivastava RN 
191 11 Strumse YA 
192 11 Stuifbergen AK 
193 
194 
195 
11 I Sutter RW 
Tebbens RJ 
Teixeira-Rocha ES 
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196 
197 
198 
1 
199 
200 
201 
202 
203 
204 
1 205 
j 
206 
• 207 
208 
209 
210 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
Thorley BR 
TicknerS 
1 Triki H 
1 
i Trojan DA 
Tulchinsky TH 
van derWal MF 
Van Laethem Y 
Vasconcelos OM 
Vastag B 
Verheyden B 
WangG 
Willen C 
Wiysonge CS 
Wood DJ 
Yoneyama T 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
2 
i 
2 1 
i 
2 
2 
i 
1 
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4.7 COUNTRY WISE DISTRIBUTION 
It is a weil-known fact that certain countries give more 
research output in a particular subject than others. This information 
!s very much useful not only for the information managers in 
finalizing the subject description list of periodicals but also for the 
research scholars as they tend to know the countries regarded as 
leaders in the field. 
Table 4.7 contains a list of 34 countries producing research 
material on "Polio". These countries have been ranked on the basis 
of frequency of occurrence of items. It was observed that 55.17% of 
the total articles were published from USA only. This is followed by 
UK, Germany, France, and Italy by producing 10.39%, 4.30%, 
3.56% and 3.02% research items respectively. 
The analysis not only shows the most Potent countries of 
research on "Polio" but also indicates the wide coverage of 
PubMed, as the periodicals from 34 covers eight years data 
countries of the world. 
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\ S.No. 
t 
{ A 
1 1 2 
3 
4 
5 
f 6 
' 7 
8 
9 
10 
11 
12 
13 
1 i 
14 
1 
15 
16 
j Rank 
1 1 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
TABLE 4.7 
COUNTRY-WISE DISTRIBUTION 
Name of 
the country 
USA 
UK 
Germany 
France 
Italy 
Japan 
Canada 
Spain 
Switzerland 
New Zealand 
Finland 
Poland 
Russia 
1 
China 
1 
Sweden i 
1 
Brazil 
i 
Freq. of 
Occur. 
1115 
210 
87 
72 
61 
56 
42 
40 
34 
32 
31 
30 
29 
25 
21 
19 
! 
%age | Cummu. 
Freq. %age 
Freq. 
i 
55.17 
10.39 
4.30 
3.56 
3.02 
2.77 
2.08 
1.98 
1.68 
1.58 
1.53 
1.48 
1.43 
1.24 
1.04 
0.94 
55.17 
65.56 • 
1 
69.86 
73.42 
76.44 
79.21 \ 
1 1 
' 81.29 
83.27 : 
84.95 1 
1 
86.53 : 
88.06 
89.54 
1 
90.97 
1 
92.21 
( 
93.25 i 
94.19 ! 
1 
1 
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17 
j 
18 
19 
i 20 
j i 
1 
1 21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
16 
1 17 
18 
19 
20 
20 
21 
21 
21 
22 
22 
23 
24 
25 
25 
25 
25 
25 
i 
Netherlands 
Norway 
South Africa 
Nigeria 
Australia 
Taiwan 
Hungary 
Denmark 
Belgium 
India 
Slovakia 
Republic of Korea 
Romania 
Egypt 
Czech Republic 
1 
Algeria 
Argentina , 
Ireland 
Total 
19 
12 
10 
9 
8 
8 
7 
7 
7 
6 
6 
5 
3 
2 
2 
2 
2 1 
1 
2 ! 
2021 
0.94 
0.59 
0.49 
0.44 
0.39 
0.39 
0.35 
0.35 
0.35 
0.30 
0.30 
0.25 
0.15 
0.10 
0.10 
0.10 
0.10 
j 
0.10 ' 
99.98 
95.13 
95.72 
i 
96.21 , 
i 
96.65 
97.04 i 
97.43 ' 
97.78 j 
98.13 
98.48 
98.78 
i 
99.08 
99.33 
99.48 
99.58 1 
99.58 
99.78 j 
99,88 
1 
99.98 ' 
i 
1 
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Application of Bibliometric Laws 
CHAPTER-5 
APPLICATION OF BIBLIOMETRIC LAWS 
To check the validity of bibliometric laws over the 
collected and analyzed data, the next step is the application of 
bibliometric laws, after their interpretation. 
5.1 BRADFORD'S LAW OF SCATTERING 
This law states that "If scientific periodicals are arranged 
in order of decreasing productivity of articles on a given 
subject that may be divided into a nucleus of periodicals, more 
particularly devoted to the subject and several groups are 
zones, containing the same number of articles as the nucleus, 
when the number of periodicals in the nucleus and succeeding 
zones will be given as: 
1; n; n^ 
Where ' 1 ' is the number of periodicals in the nucleus and 
'n' is a multiplier. 
To check the validity of this law 274 periodicals were 
divided into three zones according to their productivity. In the 
first zone, 16 journals contain 560 items, in the second zone 
57 journals contain 544 items and remaining 201 journals 
contain 565 items in the third zone. According to this, the 
periodicals in each zone covered approximately 1/3 items of 
the total. This analysis shows, phenomenon of scattering of 
items in different zones of journals. 
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For this study, data has been taken from table 4.1 and 
table 4.1.1. The first zone is the nucleus as it contains 16 
periodicals, followed by 57 periodicals in the second zone and 
201 periodicals in the third zone. The zones, thus identified will 
form an approximately geometric progression as given below: 
Present study shows: 
16: 57: 201 
Here 57 = 16 x 3 = 48 (Approximately) 
And 201 = 16x3x3 s 144(Approximately) 
Therefore, now the series is 
16: 16x3: 16x3x3 
On substituting, 3= n 
We get, 16:16 n: 16 n^ 
i.e. 1: n: n2 
i.e. 1: n: n^ (where ' 1 ' is the number of periodicals in the 
nucleus and 'n' is a multiplier). 
Thus the Bradford's Law is proved. 
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TABLE 5.1 
Bradford's Table 
! S.No. No. of 1 Cumulative 
Journals No. of 
Journals 
! i 1 1 ' 1 
'• 1 
! 2 
j 
1 
1 3 
4 
5 
6 
1 
! 7 
' 8 
1 
9 
10 
11 
12 
13 
14 
! 15 
16 
! A 
' 1 
2 
3 
4 
5 
6 
^ ' ^ 
8 
9 
10 
11 
12 
13 
14 i 
1 ; 15 
1 
Total 16 
16 i 
Total , 
1 No. of 
Items 
1 
88 
1 
1 
67 
60 
40 
31 
30 
28 
28 
27 
27 
26 
25 
23 
21 
21 i 
I 
18 
560 i 
Cumulative 
no. of items 
i 88 
i 
155 
215 
255 
286 
316 
344 
372 
399 
426 
452 ; 
477 
i 
500 i 
521 j 
542 ' 
560 ' 
1 
1 
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17 
18 
19 
20 
2 
2 
3 
4 
18 
20 
23 
27 
29 
56 
27 
26 
594 
.J 
625 \ 
667 
719 
21 32 24 776 
22 38 23 840 
23 7 45 44 904 
24 8 53 42 972 
25 62 40 1038 
26 11 73 54 1104 
Total 57 Total 544 
27 
28 
29 
30 
31 
32 
7 
7 
10 
11 
13 
25 1 
80 
87 
97 
108 
121 
-
146 ' 
35 
35 
40 
44 
52 
75 
1817 
1862 
1890 
1916 
1976 
2053 i 
1 33 
34 
1 
j Total 
1 
i 30 
98 
201 
176 
274 
Total 
90 
196 
565 
2073 
2181 
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The number of journals in the nucleus can be obtained by 
plotting f(r) and log 'n' on semi logarithmic graph paper (a 
bibliograph), where f (r) is cumulative frequency and log 'n' is 
log of rank of journals as shown in the graph. This graph is 
drawn with the help of data analyzed and computed in table 
5.1 
The log value of 13-journals in the first zone is 1.1139. 
The log value of 73 journals in the second zone is 1.8633 and 
the log value of 485 journals in the third zone 2.68754 
Taking log 'n' on X-axis and number of items in each 
zone on Y-axis, a graph was plotted as shown. The 
bibliography, thus obtained, is found to be, by and large similar 
to Bradford's Bibliograph. 
As the graph begins as a rising curve AP1 and continues 
as a straight line. The rising part of graph represents the 
nucleus of highly productive journals. The point P I , P2 and P3 
on Bibliograph are the boundaries of the three equi-productive 
zones in which almost the same number of articles as the 
nucleus represented by 0Y1 = Y1 Y2 = Y2 Y3 derived from 
and increasingly larger number of journals represented by 
0X1, X1 X2 and X2 X3. Thus, the Bradford's law is proved. 
LOTKA'S INVERSE SQUARE LAW 
The Lotka's law states that the number of scientists who 
contribute 'n' paper will be 1/n^ of those who contributed only 
one paper. During the present study it was observed that 1810 
authors have contributed 2021 items out of 1810 contributors 
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only 1499 authors have contributed more than one paper and 
rest 522 authors have contributed only one paper each giving 
single contribution. According to Lotka's law single contribution 
account for 60% of the total. 
Lotka's law was applied to know the number of scientists 
contributing 2 papers, 3 papers, and 4 papers respectively as 
given below: 
SCIENTISTS CONTRIBUTING TWO PAPERS 
As we know that the numbers of authors contributing only 
one paper are 522, the number of scientist contributing 2 
papers may be calculated by the formula: 
No. of scientist publishing n papers = No. of scientists 
publishing 1 paper/n^ 
On substituting, n = 2 in the above formula 
No. of scientist publishing 2 papers 
= 522/2^ 
= 522/4 
= 130.5 
The number of scientist contributing 2 papers should be 
130. However, an analysis of data from table 4.1 indicates that 
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272 authors have contributed 2 papers which are far more than 
the figure, obtained by applying Lotka's law. 
SCIENTIST CONTRIBUTING 3 PAPERS 
On substituting 3 in the above formula. 
NO. of scientist publishing 3 papers 
= 522/3^ 
= 522/9 
= 58 
During the analysis it was found that only 102 authors 
have contributed 3 papers each, which is again for less than 
the calculated figure i.e. 334. 
SCIENTISTS CONTRIBUTING 4 PAPERS 
On substituting n = 4 in the formula we get 
No. of scientist publishing 4 papers = 522/4^ 
= 544/16 
= 32.62 
During the analysis it was found that only 40 authors 
contributed 4 papers each, which is again more than the 
calculated figure i.e. 32.62, 
ZIPF'S LAW OF WORD OCCURRENCE 
This law states that 'in a long textual matter, if words are 
arranged in the decreasing order of frequency, then the rank of 
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given word of the text wili be inversely proportional to the 
frequency of occurrence of the word'. 
ra 1/f (where, 7'= rank of word occurrence and 
'f'=frequency of word occurrence) 
or r = c X 1/f (where c is a constant) 
.-. c = rf 
Taking log on both sides 
log c = log (r x f) 
or log c =- log r + log f 
To apply this law, the words (terms) were collected from 
the title of the article and ranked according to their frequency 
of occurrence in decreasing order. On application of this law, it 
is found that log of frequency of occurrence of words when 
added to log of their rank, the result are almost same for each 
word. 
The log of frequency of three most productive words 
appeared in the titles on the subject 'Stem Cell' are given 
below: 
1. Word 'Poliomyelitis' 
Frequency- 510 
Rank - 1 
Log of frequency + log of rank 
Log 510 + log 1 
2.7075 + 0 = 2.7075 
Log C = 2.7075 
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2, Word 'Polio' 
Frequency- 182 
Rank - 2 
Log of frequency + log of rank 
Log 182 + log 2 
2.2600 + 0.3010 
Log C = 2.5610 
Word 'Disease' 
Frequency- 180 
Rank- 3 
Log of frequency + log of 
Log 180 + log 3 
2.2552 + 0.4771 
Log C = 2.7323 
ran k 
Table 5.2 
Ranking of word occurrence 
S.No. 
1. 
2. 
Rank 
1. 
2. 
Words 
Poliomyelitis 
Polio 
Frequency 
510 
182 
Log (C) 
2.7075 
2.5610 
3. Disease 180 2.7323 
4. Vaccine 175 2.8450 
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5. 
6. 
7. 
5. 
6. 
7. 
1 
Rehabilitation 
Diet 
Medicine 
152 
115 
95 
2.8807 
2.8387 
i 
2.8227 
The analysis of table 5.2 shows that the product of 
frequency of word occurrence and the rank of the word is 
almost same in each case. 
Thus, it is proved that Zipf s law is valid even today. 
86 
Cfiapter-6 
ConcCusion 
Conclusion and Implications 
CHAPTER-6 
CONCLUSION AND IMPLICATIONS 
The prime objective of the Bibiiometric study i.e. 
quantitative or numerical or statistical analysis of recorded 
communication is to know the subjects, forms, contributors, 
languages, countries, years, leading core journals etc. Such 
studies help in utilization of information in a productive manner 
and also help to identify areas for further research. Besides, it 
helps in effective and efficient management of information 
service in the ever changing context and environment. 
After the collection of data on 'Polio' from PubMed, it was 
analyzed according to Bibiiometric technique and results were 
drawn in the form of tables and graphs. At the end, Lotka's, 
Zipf s and Bradford's Laws were tested comprehensively. 
On the basis of this study major findings may be 
concluded as follows: 
1. From the study, it is found that the journal titled 
'Vaccine'published from (U.K), is most productive, as 
many as 88 references out of total 2021 (i.e. 4.36%). 
This is followed by 'Morbidity and Mortality Weekly 
Report' published from (USA) 67 items (i.e. 3.32%) of 
the total and 'Lancet' published from U.K with 60 items 
i.e. 1.98% of the total. 
2. From the subject analysis, it is found that 1360 
(67.29%) references belong to the subject 'Medical 
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Science'. It is followed by the subject 'Biology' and 
'Medical Science-Oncology' with 210 (10.39%) and 
102 (5.05%) items respectively. 
3. The literature on 'Polio' was found to be published 
from 34 countries. USA is the leading country with 
1115 items i.e. (55.17%) of the total. This is followed 
by UK and Germany with 210 (10.39%) and 87 (4.30%) 
items respectively. 
4. From the study dealing with year wise distribution, it is 
found that 220, 320,241,300, 270,326, and 344 items 
were published in 2001, 2002,2003,2004,2005,2006 
and 2007 volumes of PubMed respectively. The 
analysis of year wise distribution concludes that the 
highest amounts of documents were produced in the 
year 2007 with 344 (16.82%) items on the subject 
'Polio'. The other productive years are 2006 and 2002, 
accounting for 326 (16.13%) and 320 (15.83%) items 
respectively. This study shows how currently 
information is being published by PubMed (online). 
5. Language wise analysis concludes that English is the 
language which is used very frequently by the 
contributors, as about 1832 (90.65%) documents on 
the subject 'Polio' were published in English. It is 
followed by German, French 35 (1.73%) and 27 
(1.33%) items respectively. 
6. Form wise distribution shows that the articles are the 
most popular form of document which is used by 
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scientists on the subject 'Polio'. It was observed that 
out of 2021 items, there were 1810 (90.05%) items 
published in the form of articles. It is followed by 
Reviews, clinical trials with 95 (4.70%) and 30 (1.48%) 
items respectively. 
7. Author wise analysis has been done to know the 
contributors who produced most of the documents. It 
was observed that 522 items were produced by single 
authors and 1499 items were produced by more than 
one author. Joint authorship was found to be more 
popular on the subject 'Polio'. The first four ranked 
authors are: 
1. Arya, SC (28 items) 
2. Paul, y (26 items) 
3. John, TJ (19 items) 
4. Roberts, L (17 items) 
8. On application of bibliometric laws to the collected 
data it was that Bradford's Law of scattering and Zipf's 
Law of word occurrence are still valid. However, 
Lotaka's inverse square Law could not be testified 
probably due to change in research trends in present 
days from joint authorship to multiple authorship. 
Finally it may be concluded that bibliometrics is a very 
well established technique of identification, describing some of 
the characteristics of literature. This study helps the librarian 
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or information scientists in deriving certain conclusions that will 
help them in taking certain steps in the smooth running of 
library and also in satisfying the need of the users to the great 
extent. 
At last, Bradford's and Zipf's law were proved. However, 
Lotka's Law could not be testified probably due to damage in 
research trend in present days. 
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